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Left renocaval venous bypass with autologous
great saphenous vein for nutcracker syndrome
Yang Liu, MM, Yan Sun, MM, and Xing Jin, MD, Jinan, China
Nutcracker syndrome results from left renal vein compression by the abdominal aorta and the superior mesenteric artery.
The consecutively increased renal venous pressure results in hematuria, proteinuria, flank pain, left-sided varicocele, pelvic
congestion, and others. We report a 25-year-old man with nutcracker syndrome who underwent successful left renocaval
venous bypass with autologous great saphenous vein. The patient’s condition clearly improved, with no clinical relapse
after treatment. Ultrasound imaging showed patency of the venous bypass and decreased venous hypertension. This
technique is a feasible choice for surgical treatment of nutcracker syndrome, with a low incidence of complications and
satisfactory results. ( J Vasc Surg 2012;55:1482-4.)
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rNutcracker syndrome (NCS) is the clinical manifesta-
tion caused by compression of the left renal vein (LRV)
between the abdominal aorta and the superior mesenteric
artery (SMA).1 Different open surgical procedures have
been reported to relieve LRV compression, with different
results and complications.2 We report our experience treat-
ing a young man with NCS by using autologous great
saphenous vein as a renocaval bypass.
CASE REPORT
A 25-year-old man presented with recurrent macroscopic
hematuria, persistent orthostatic proteinuria, and intermittent left
flank pain for 12 months. The pain occurred two or three times
each day, without any inciting factor, and every attack lasted for 30
to 60 minutes. This led to poor sleep at night and severe psycho-
logic anxiety. His medical history and findings on physical exami-
nation were unremarkable. He underwent conservative treatment
for 12 months, but the condition did not improve.
The urinalysis and cytology showed 1 blood and 4 protein.
Ultrasound imaging showed that the diameter of LRV adjacent to
the renal hilus and compressed by SMA was 9.2 and 1.7 mm,
respectively (Fig 1,A). The peak systolic velocity (PSV) at the level
of the hilar and aortomesenteric portion was 12 and 134 cm/s,
respectively. Computed tomography angiography (CTA) showed
that the angle between the abdominal aorta and the SMA was
21.2° (Fig 1, B and C). The pressure gradient between the prest-
enotic renal vein and the inferior vena cava, measured during LRV
phlebography was 7 mm Hg (normal, 1 mm Hg).
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1482The operation was performed at our institution with the
atient under general anesthesia. A middle abdominal incision
20 cm) was created. The small and large bowels were packed
way to give access to the retroperitoneum. The fibrous connective
issue between the aorta and SMA was divided, and the LRV was
obilized. The left inferior adrenal vein, testicular vein, and lum-
ar veins draining into the LRVwere not ligated because they were
ot varicose and their anatomic position did not affect the anasto-
osis between the LRV and autologous saphenous vein.
The inferior vena cava (IVC) was exposed10 cm away from
ts junction with the LRV (Fig 2, A). A Satinsky clamp was placed
n the IVC, which allowed the IVC to be opened longitudinally
or the anastomosis. The proximal end of the saphenous vein was
ubsequently anastomosed to the lateral wall of the IVC in a
ension-free, end-to-side manner with continuous 6-0 polypropyl-
ne suture, within 7 minutes. Another Satinsky clamp was placed
n the LRV for 7 minutes, until the distal end of the saphenous
ein was anastomosed to the inferior wall of the LRV in the same
ay, just as shown in Figs 2, B and 3, B (Fig 3, B is obtained by
dding a vein bypass to Fig 3, A, which is reused with permission
rom Reed NR et al,3 Mayo Clinic).
The overall time from incision to final wound closure was 155
inutes, with an estimated blood loss of 200 mL. No intraopera-
ive or postoperative complications occurred. Postoperative anti-
oagulation treatment with low-molecular-weight heparin was
iven for 2 weeks.
Urinalysis revealed that the macroscopic hematuria and pro-
einuria disappeared on postoperative day 7. The microscopic
ematuria was recurrent and finally disappeared 12 days after
urgery. Ultrasound imaging on postoperative day 14 revealed the
SV at the level of the hilar and aortomesenteric portion was 27
nd 89 cm/s, respectively. The pressure gradient between the LRV
nd the IVC decreased to 2.9 mm Hg, which was calculated from
he PSV by the simplified Bernoulli equation. The patient was
ischarged from the hospital after removal of the abdominal
titches on postoperative day 7, and the tension-relaxing sutures
ere removed on postoperative day 14.
He reported the complete resolution of flank pain, and no
ecurrent clinical symptoms were observed throughout follow-up,
hich lasted 24 months. He telephoned us 6 months later to
eport normal results on urine cytology and an ultrasound
xamination performed in a community hospital. However, the
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Volume 55, Number 5 Liu et al 1483patient refused other imaging studies, such as computed to-
mography angiography (CTA), magnetic resonance angiogra-
phy, or phlebography that could have been used to document
the resolution of the NCS objectively.
DISCUSSION
NCS is characterized by compression of the LRV be-
tween the SMA and the abdominal aorta (Fig 3, A).1 The
compression and consecutively increased renal venous pres-
sure results in hematuria, orthostatic proteinuria, flank
pain, and left-sided varicocele, among other symptoms.
NCS should be diagnosed by the clinical examination
and imaging techniques, such as ultrasound imaging, mag-
netic resonance imaging, or CTA. The final diagnosis is
established by selective venography and venous pressure
measurement in the LRV and IVC. A valid criterion to
diagnose NCS is the elevated gradient (3 mm Hg) be-
tween the LRV and IVC.4
The aim of various surgical approaches is to relieve
Fig 1. A, Ultrasound imaging shows dilatation of the d
kidney.B,An axial section of an abdominal computed tom
between the abdominal aorta (AA) and the superior m
between the AA and the SMA is 21.2°.
Fig 2. A, Intraoperative photograph shows the left r
anastomosis. B, The completed anastomosis. SMA, SupeLRV hypertension and increase renal venous outflow. wransposition of the LRV is an efficient and less complex
urgical approach, during which the left kidney is cooled
xternally and the left renal artery is clamped until the
eanastomosis is complete.5 The renal ischemia time
epends on the process of reanastomosis, which takes
25 minutes. In our surgical procedure, the left renal
rtery is not clamped, and the LRV is just partially
lamped for 7 minutes. Renal blood circulation is mini-
ally affected during the overall anastomosis, and the
enal ischemia time is negligible.
The SMA transposition is more difficult compared with
he LRV transposition.6 Renal autotransplantation7 and
onadocaval bypass8 have also been successfully used in the
anagement of NCS. Simple nephropexy with excision of
he varicosities is no longer recommended because it fails to
ddress the primary pathologic finding.
Intravascular stenting is a simple, microinvasive, repeat-
ble management procedure that results in quicker patient
onvalescence and equivalent results to open surgery.9 Oral
part of the left renal vein (diameter, 9.2 mm). LK, Left
phy scan shows compression of the left renal vein (LRV)
eric artery (SMA). C, Sagittal section shows the angle
vein (LRV) and inferior vena cava (IVC) before the
esenteric artery.istal
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range of 2.0 to 3.0 for at least 6 months. Long-term oral
warfarin and frequent anticoagulation index examination
were not acceptable to this young man, so endovascular
therapy was not considered.
Our choice of left renocaval bypass with autologous
saphenous vein was also guided by our belief that we were
dealing with an early stage of NCS because this young
patient lacked any varicose veins draining into the LRV,
which indicates that the increase of venous outflow is
sufficient for a successful outcome. A new venous bypass is
constructed in this procedure, which increases renal venous
blood outflow and relieves LRV hypertension effectively.
In contrast to renal vein transposition, limited exposure
of the regional lateral wall of the LRV and IVC is enough
for left renocaval venous bypass. This markedly decreases
the surgical technical difficulty and venous bleeding risks.
The LRV and IVC are partially clamped for 7 minutes,
respectively, which slightly affects venous hemodynamics
and renal blood circulation. There is no need to mobilize
the SMA, which hardly affects the arterial blood supply
to the intestine, to decrease the incidence of postopera-
tive intestinal complications. The inferior adrenal vein,
left ovarian/testicular vein, and lumbar veins do not
need to be ligated if they are not varicose and do not
affect the anastomosis.
CONCLUSIONS
We have demonstrated that left renocaval venous
Fig 3. A, The compression of left renal vein (LRV) bet
(SMA) (Reprinted with permission from Reed et al3). B
(Adapted with permission from Reed et al3). LRA, Leftbypass with autologous saphenous vein is an effective Snd feasible surgical procedure for NCS. The newly
onstructed venous bypass relieves LRV hypertension
nd increases venous outflow. Further experience and
onger follow-up are needed to evaluate the efficacy of
his novel procedure.
EFERENCES
. de Schepper A. Nutcracker fenomeen van da vena renalis envenuez
pathologie van de linker nier. J Belge Radiol 1972;55:507-11.
. Ahmed K, Sampath R, Khan MS. Current trends in the diagnosis and
management of renal nutcracker syndrome: a review. Eur J Vasc Endo-
vasc Surg 2006;31:410-6.
. Reed NR, Kalra M, Bower TC, Vrtiska TJ, Ricotta JJ 2nd, Gloviczki P.
Left renal vein transposition for nutcracker syndrome. J Vasc Surg
2009;49:386-94.
. Beinart C, Sniderman KW, Tamura S, Vaughan ED Jr, Sos TA. Left renal
vein to inferior vena cava pressure relationship in humans. J Urol 1982;
127:1070-1.
. Hohenfellner M, D’Elia G, Hampel C, Dahms S, Thüroff JW. Transpo-
sition of the left renal vein for treatment of the nutcracker phenomenon:
long-term follow-up. Urology 2002;59:354-7.
. Thompson PN, Darling RC 3rd, Chang BB, Shah DM, Leather RP. A
case of nutcracker syndrome: treatment by mesoaortic transposition. J
Vasc Surg 1992;16:663-5.
. Shokeir AA, El-Diasty TA, Ghoneim MA. The nutcracker syndrome:
new methods of diagnosis and treatment. Br J Urol 1994;74:139-43.
. Scultetus AH, Villavicencio JL, Gillespie DL. The nutcracker syndrome:
its role in the pelvic venous disorders. J Vasc Surg 2001;34:812-9.
. Hartung O, Grisoli D, BoufiM,Marani I, Hakam Z, Barthelemy P, et al.
Endovascular stenting in the treatment of pelvic vein congestion caused
by nutcracker syndrome: Lessons learned from the first five cases. J Vasc
Surg 2005;42:275-80.
the abdominal aorta and the superior mesenteric artery
completed anastomosis and regional vascular anatomy
artery.ween
, Theubmitted Jun 28, 2011; accepted Aug 27, 2011.
